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1020020003423 #^ 2002/1/30 

-g- l^l ^ <#^2}- y o^£-, ^ll QCSE ^-^#71^- *||2 QCSE 

717} S>i4^ #^HH #A>£]^ ^ oj^^c-ll, °1 #7l afll QCSE ^# 

ZLSflH^, #7l ^2 QCSE M#7H ti^H^ ^oj-g. o] 7 ]. t ^6. ^ .<g._ 

<H*1^ ^12 3}#-^ff- 7l§ Sj-#°lH ^S. JE^>£l£^- Z}51, 

#7l mL^^ ^oflAi^- # 7 } QCSE ^^#7loflA^ 

7> #7] ^12 QCSE #^#7HAl #^5]^ ^-^i^Cf C] 3.31, #7l HL^iLtf 
^R^H^r #7l 7^12 QCSE #^#7HH #^7> #71 *fll QCSE 

^^#7lo]lA-l #^5]^ ^"^^4 iElJE^- ^"7] *f|l QCSE #^#7HH 

#33^ ##ff-7> C] # ^-fofl^ #7] ^*HM d #5l|-#^0_5. #^^o] 

^Jl, #7] *)12 QCSE ^^#7HlAi #^£l^ %^7\ D| # ^-fofl 
^ #71 3 #4^-2-5. #^#°1 ol^5l£^- *H #71 #^HH 

#33^ %<>] #71 7l^S]-#* ^dS-1 #71 »U QCSE ^^#7l ^ 

/H^ #7l *fl2 QCSE M#7l^l wHoli #<$^. w>^#o.s.^) 7l^sl-## ^ 
Til ^ 

£ 5a 
[^olol] 

WDM, QCSE, DFB LD, DBR LD, M#7l, 
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1020020003423 #^ <£z}: 2002/1/30 

WDM ^fl\|^ ^/^-#^ °>^s\- ^ ^ =l 

{Locking method and system of wavelength and optical power of optical **uevj£in 
channels in the WDM optical communication system} - • • <■ -nrnun»':?-» 

£ 2^ 3*r# ^l-S-tb ^2fl^ jij.^- oj-^gj. Al^Efl^. ^xg^y] . * _ 

£ 3^ 2)15. ofl^ ol-g-^j- ^eflo] aj.^. o>^gj. o. ^ 

£ 4fe QCSE^ Is <$*)B **MM§-g- M-Efifl^ ZL2fl^; 

5L 5a 5. 5b^ ^ofl 4€- sl-^- ^-i- -S^SM ^tb £ 

£ 5c^ £ 5b<HH *11 1 QCSE #3#7H 5V# ^H-i, ^2 QCSE ^"3 #7] 

£ 6£- p-i-n QCSE ^-^#7]S] 



33-4 



1020020003423 2002/1/30 
*}7] JE^; ^ 

.. .^^>7l ^ £^3*1, 27fl^ QCSE M#7]l- 413l-&<?1 DFB LD^- ^ ^-f 

• <10> S|-^/#^ ^ ^ H Al^Eflofl ^ 53 f 

^1 WDM 27^ QCSE %^#7l* ol^-^>c^ 2}-^- 

<n> sle^l ^Jl^r ^cfl-g-^ ^-^-i: ^^><^ WDM( Wave length 

Division Multiplexing) iH-i: ^>-§-^ 9X^. WDM ^^HT-i ^ 

(EDFA)S ^7}^-% ^tfl^o S ^Aicfl^ ^cfl 2]tH*V *fl^-§- ^ 

^ $£51-1=-, 4^ °Jr^sM^ 4^- #3 #3* 

<12> WDM W^H^ ^ti^^M 25GHz^ ^afl, ^ 25GHz, 50GHz, 100GHz ^ 

^.5. a^s}-s)^ $14. 100GHz(0.8nm)^ ^^4?}^°} ^S. ^o]jl ^^c-fl, 

33-5 



1020020003423 #^ 2002/1/30 

WDM ^3 4^-1-^ cfl^ *fl^ 1/10 

3 5.^ ^ ifl^M jl^sMo) ^, spg-s} ^2p3^7> 0.08nm(10GHz) °) 

iflo]^o) ^;cl.(%vj7^-*i: s. T. Hendoow, H. E. Miller, K. Sayano and N. 
KarLovac, 'Wavelength stabilized laser source for dense wavelength division 
multiplexing', CLE0'97, Baltimore, 1997). 

<13> WDM W^HH^ ^r.£fif ^ ^sj-iSf <gS(- 

( degradation) ^11 4^ ^*>^ ^Wfe ^ 21^ ^Hl^ir 

eflo]^ cfo|^.jc (Distributed Feedback Laser Diode, °]*\ 'DFB LD'er ^-)» ^ 
S AV-g-^dl , DFB LD ^<HH 10% ^£tt lefl A>-g-^ <gs}-£H 4^ ^^)- 
7> d0.4nm°ll ^ o. A>-g-c}-7}H ^ o|ff tfl^ nfl-o o^t}(^ 

ol^-ti: Y. Park, S. T. Lee and C. J. Chae, 'A Novel Wavelength 
Stabilization Scheme Using a Fiber Grating for WDM Transmissions- IEEE 
Photon. Technol, Lett., vol. 10, pp 1446-1448, 1998). 

<w> 5. la 31 5. lb^r ^ °l-g-*b ^ <?>^Sf ^ 

<15> j£ i a =. ^-2:*>^, LD(Laser Diode, 10HH ^ ^11^^71(20) 

°1H ¥ 7flS] #^3.5. i4^^^^tHl, ols. ^ ^uj.- ^I2^tifl7l(21)5. ^A>£] 
<H ¥ 7flSl # t^o};^ *j|l4^-^Ej(30) ul ^2^^-^e-1(31) 

£1(31)3] cfl*}- ^jzfS.^ o. ^ 7l§ ^ ^Ajo.^ o>^5). 
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1020020003423 H*}: 2002/1/30 

2)11^**^(30) 5? *H2^**^bK31)°1M ig^Q %^ *fll*3#7l 
(40) ^ ^I2*^#7l (41)^1 AA ^r^H ^7]^ AlJlS. ^$5H HlJH7](50)^l 

H] 5171(50)^1^^ «|f ^71^ Al^l- tiliUSH £ lb<HH ^ 
4* LD ^*5jS.(60)5. LD ^*3^(60)^r H]J17l(50) 

«a^^> LDUO)^ #^4** *fl°1*H LD(10)<M£| f^spS-ol 7]§ 4*-^ 0 

£ 2^ *^4r ^7># Oj^-tb ^fls] ^ o>^^. Al^Efl^. ^^^7] 

£ 21- ^S^, DBR LD(11HH #a>^ afll*£-*l|7] (22)<*1M Jf. 7 fl 

^ M-^^^m^l, °lt * Sl-i-Hr ^|2*$ti|) 71(23)5. ^Aj-^ofcH ¥ 

7fl5l f1SS uj-^o^A-J ^ o. ^(yo)^ ^]l^#7l(42)S 4^ SMf^ 
. X|l*^#7l(42)^ SJA>^ ^ o]ofl cfl-g-^ #7l3 4JJl(B)# ^A> 7 ] 
(divider, 51)5 #^^l-ji, ^7>(70)S. <gA>^ ^ %q -fr ^^(70)^ 

*¥4^^ ^ i=H #3 3^ ^2*^#7l(43)S <a^r€^-. *i|2*3 #71 (43) 
^1 *a^>€ *£: °H tfl**Rr ^71^ ^1S(A)» ^1^71(51)5. #^tbcf. 
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1020020003423 #^ ^^>: 2002/1/30 

<20> *fl^7l(5lHHTr A/B *]M7] (52) 3. *}M7)(52)±± A/B 

51* 71 § ^3L(V re f)^- U]Mi5}c<) ZL 7R>7l (53) 9? *lH (61)5. #3 

7>AV7l(52)^l <g§^ ^7]^ a)Jl^ 7KV71 (52)^1^1 
^^(IdcH 7>^°i #^4. ^£2^*1 (80) 7R>7l(53HH 
£]fe ^-^IJLl- ^^^o> DBR LD(ll)^ £H» #7> #4^1^14. _ 

<2i> *IH#*1(61H1 ^1^^ DBR LD( 11)^1 a-sflzi ^7>2] 

^H3* £2M7l7l ^Sfl DBR LD(ll)^ 37}^g-o.S ^^-1- 

<H*H DBR LD(ll)^ w.2flzi ^7>5] ^-(window)^: 7]& s^o.5 S)^^1^14. 

7^1 %*J-f$- 4-^" ¥4 ul^^M ^7] nfl-g-ofl 7l^^# ^3* 

- <23> £ 3^ 3^«.S] oflig-^- Ol-g-^f- ^Sflo] sj.^ o>^ ^ A^^^- ^ 

^^>7l ^tb £^°1^. 

<24> £ 3^- #2:^1-^, DFB LDQ2HH ^(34)5 S^Vt^ s|-5.Sl 

JflS ^(35)* ^-^H *l*13K46)*fl i^-sM 5^ ^i^-^#7l(44) 

^ *ll2M#7l(45Hl ^ ^V€4. °1 *fl, oflM €^(35)£r 31 

^(34)^ M-^>Xl <*]=7> 7 ] o.^-^ ^SlJE.5 S)-a.sl 3115. *)} ^ 

€^(35)» ^ 7 4£7} *|5 4 5.711 *)U#3#7l (44) ^ *fl2#3# 

71(46)^1 sj-^l flit!: ^MH^ 0 ! ^iS. q-STll ^El-v+cf. 
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1020020003423 H*}: 2002/1/30 

<25> ^ 7 fl^ ^#71(44 , 45WH ^7l^ ^}JL^ WlJl7l(54)ofl <9 ^ £) 

>H3. zi ^3|-7> eflol^ ^#71(62)5. ^?mi=K efl^lTl ^7] (62) 

^ tilJH7l(54)^ Als-i- DFB LD(12)^ fa^i ^^Ml ^MsHr 

^H^l- DFB LD(12)°fl 

<26> Sj-y.S) 311^ ofl^ ^(35)^7 ^4^'* °^^i^7> ^-g- °}&*}^ ^7]]^ 

3\-*?J{ BflS. ^Bl(35)S 7l§ ^fl^Kr #^o] oj7l 

S^SRr £*>7> ^ ^Jl, ^7} 3.JL ^ 

3. ^^(bulk optical material)* ^}^}7) nfl^°fl £^J3E e #^<>1 

^JS.* ^7] ^ #^Ei, (30, 31), M-fr 3*K70), ^ 4s 

*fl^€- ^(35) %^#7l &ofl ^ ^d\) ^ ^Ji-^ o. ol-g-^ # 

<28> 3f^-* ^l^M ^*fl^^ J^*}" 27fl ^ ^ :^7r(^+# 

^#7l)7> *-X)7\ ?\x]5L 7}Z$5L *)*}7)} ^Cf. , ^ # 

^Ei(30, 31), #^-fr ^7K70), ^ <fll-€- €^(35)fe ^H^H cfltr 
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1020020003423 #^ ^*}: 2002/1/30 

£ ^ 7l^^ 4*^, ^4 3#7l4 <*|^g- 

^AHl ^f%ig ^ flfe QCSE #3#7l« AV-g-^ ^JAS 4^# o>^ 

sm*i t safe *n^*Hr d] sa^. 

5E*>, ^ cf^. 7l#^ 4*11 *T QCSE ^-^#7l« a}-§- 

SEth ^ ^ °1 °1 -f-.il*} 5E 4€- 7]^^ 4*flfe QCSE ^#7l» a} 

HL*K ^o] 0I-.J74 ^ 33. 4-E 7l#^ ^ofl ±^ 

4£ 4^/#^ <^5} 4^eg c|) oJ4. 



7l#^ 4*111- iH^}7l ^*flA^ 4*.^ ^4 #3#7li- 4 

3. Af-g-^ cflAl - 7 fl4 ^u} QCSE #3 #7l«- A>-g-^-4. £ 4 ^r QCSE 

^ IS ^W-g- ^jpg^ 44^4. JE 4^]Ai ^.^ 44 ^o] QCSE 3#7l^r 4 

3)1^. ^714 -^4 S.A^4 -fi-A^Tfl ^Al^- 43 4# ^7> ^ 

*}*r ^H3* -£<£]!=}. ^ ^ofl 4h sj.^. o>^^ « 0 >^^-: afll QCSE #3#7l4 
^12 QCSE %^%:7}7\ *}4<2l ^oflAi #a>4^ ^ o^y^c-fl, °) "fl , ^7) 
*1U QCSE #3#7l4 #7} *fl2 %^#7l If-A^ol £44 
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1020020003423 #^ <H*}: 2002/1/30 

(shift)3<H *\3- S^S-^- ^tr*}. ^ -8-71 m QCSE M#7H ^^l h> 
o}o]+ ^oj-o. oi7>*l-Si-i- *fl £<H*m *fll sj^-^it ^2fl = ^, #7l A}2 
QCSE #3#7H BM^li ^SJ-i- < a7H>^* nfl ^<H^1^ *)12 B|-#-#3l 

ff- ZLeflS.7]- ih^^l 7]^ S^lMH ^>slS.-s- «j-al, #7] J2*>^j±£f ^sf- 

# ^MH^r #7l.*lll QCSE M#7HH ^-^^-7> -8-71 ^12 QCSE ^ 

#7HH #^3^ #*iff-J±tf c] ^Jl, # 7 ] JH^^tf ^^Ofl A-^ # 7 ] 

*fl2 QCSE #^#7HH #^£lTr ^*HM- .#7l *fll QCSE ^t7]ofl>H -fr^S)^ 
%*d^M d £L5i^- *}<^, #71 *lll QCSE #3#7HH %^7\ cl 

# ^^MItt ^71 #€<*IM 3 #^5lS^- *}JL, #7l *fl2 QCSE 
%^#7H1A-] ffcjt^fe #^7> C-l # ^ofl^r ^"71 C-l ^3X)-#^ ^. 
21 #^1JEJ=- ^ #71 #33^ #<>1 #71 7l^3f^ -H-^^^- 

7l^£l 4y.el siis. oim^ ij-#^ °l-§-*Rr ^-f^4 4l>7Hi 4°1 
^>-g-*W 4^- %^ ^* ^ ^ 7fl^| QCSE M# 

7l» ^ SX^, °] AA^C C}€- 71^^-1 ^11^>^0> ^-Cf. 

A-lS. 4=- S-#^" *l\i ^f- 7fl2l QCES ^-^#711- ^21*|-J17> § nfl 

^ ^Hrl-^CQuantum Well Intermixing) 7l#olu|- ## (Selective 

Area Growth) ^ -f-* ol-S-^S ^4- ^elM- QCSE #^#7l£l ^-t-°11^ 27fl£l 
^•^#7l7> *^r^* 7HZL <&v}ji *\k\^5L (^^#7121 ^-ssl- ^ 
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1020020003423 %:^ 2002/1/30 

IH]^- £ 4Sf 7^-0] ^5. cfe^] ol^A]^ 71 ^spSH ^-i 51^^>5.^- ^ 

<35> Aj- 7 j Cfs- 7l#Sj ^ofl ^ 

XU QCSE %^%7}9\ X12 QCSE ^^#7l7> %Q*\]s<\ #A>5|fe- ^-g. 

oj^^dl, o] ttfl ^-7] X| 1 QCSE %Q%7) ^7} XI 2 QCSE #^#7H^ zj-zfc 
M3*r ^>&# 7l§^4 HlJE^, ^>^ol ^7] 7] 

##3 Aliaj^: elM #a>§>^ LD; #7] UHH #A}3q^ 

<^^«>J1 5£*V ^^-S-^-El ^oj-o. o] 7 yyj-o> X| 1 5}-^-%^^- rL2fl^5l- X|2 
^fl- ZeflSf ^-fr zJ-Zf l^El-xflSl, ^-71 ZlBflS*^ ^^1 7l§ ^oflAi 
^5. Jil^H>Jl ^>7l 5LZ}%£.t\. CJ-S}-^- .3MHfe A> 7 | XI 1 4^-^-^=- ZlHflS7> 

3 €■ #^ff-^* 7}x]5l, <#7] 3L*}$£.tt *MH^- a o v 7 ) xl2 

^ HHflS7> i=l €- ^^^Mr 7>z>l^ XI 1 QCSE ^-^#71 £ XI 2 QCSE %^%7]\ 
#7] XI 1 QCSE M#7l ^ XI 2 QCSE #3#7HH M=|fe *\£- Hi 

^ ^4* #^*|-^ s|-^-o>^^- «lJi7l; ^-71 s\-^°Y^s\- U]3L7]<%*\ # 
^51^ S^tH- ^7l XU QCSE ^^#7l ^ XI 2 QCSE ^§7Ha-| #^ 

3^ ##^-&°l 4» ^-f°fl^r ^"71 LD^H ^-Ol Aj-7] 7 ]^4^- 

# #5.^- ^71 LD^l ^r£# ^SM^lfe 2}- ^r£XH^-; #7) XU QCSE 
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1020020003423 #^ QA'- 2002/1/30 

^•^#71 ^ *fl2 QCSE M#7HH #^5)^ ##-ifSl ^#&H1 tfl-g-*Kr 
tf* #3*Hr 7>^7]; #7l 7R17HH 7]§^ «1 

JulsH ZL ^-4» #^«?>>§^ «l517l; #71 #^<&^3}- # 

33^7 <^^M #71 7>#7H1^ #^5)^ ^IJL&ol #71 7l^^ ^ S 

41" 3-f°fl-cr #71 LDofl^i #^>5l^ %$>\ *\)7}7} #71 LD^l ^*ifr 

^^M 71 ^*1H^;« ^1^ #71 LDoflAi #^£l^ #<31 

4# ^ 47l» ^J^H^r ^ ^IJlsL 

#71 2: Cf^- 7l#^ 5^1 # ^*>7] ^ Cf^- <^H1 4^ 3j-# 

/##^ ^1^7-1^-g- #A>^ DBR LD; #7] DBR LD<HH t^s} 

*l)2 4#-^-^i^ ^-g- ZfZj- M-El-vflSl, #71 ZLHflSl-^: 7)& 

^-#<>1H jh^I-ji #7l m^ncf ^MH^ #7l afli ^^J-^fi- 

HHfl5.7> Dl e 7}^)JL, #71 #4# ^H^r #7l *fl2 

^#-#31^ ^2fl=7f Dl e ^itSM- afli QCSE ^3#7l ^ *)l2 QCSE 

#3#7l; #71 afll QCSE ^%7\ ^ ^12 QCSE M#7HH #^sl^ ##-ft& 
-§- ^iS. alJU^l-^ n ^^m- ^-#^^- tiling ; #7l b^^s}- alin. 

7HH #Ji«- <y^«lo> #7] *fll QCSE #3#7l ^ *fl2 QCSE ^"^#71 

#3 3^ ##^-&°l ^iS. cf# ^^Ml^f #71 DBR LD°fl>H #^sl^ %o] 
#71 7l^5}-## #7l DBR LD^l DBR -^-g-ofl <?l7>sl^ *}ff-# 7]fe 

^-#^21- ^fMH^; #7l *fll QCSE ^ *112 QCSE #3#7lo)l ^ 

^#*H tfl-§-*Rr #JLSM: #3*Rr 7>#7l; #71 7>#7H1A-1 # 
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44 4-£&4 ^44 4^ahg- 4^4-4 n 441- #^4-cr #^444 als 

7l; 44 #3444- 4^444 <g^l£ol- 44 7R>7H4 # 

34tt *\3L&°) 44 7l§^ 4« ^-f ofl^ Aj- 7 ] DBR LDoflA^ #A>£]^ 

44 47]7> >£4^ 44 DBR LD4 ^3-44fe #?1444- ^ 

444;-^ ^144 44 DBR LD44 44 5)-^- * M)7}m 444-471 

£r 4* 4^-5. 44. 

Aj-71 4^" Cf€- 4 #4 4*111- ^444 ^44 £E 4^ ^Hl 4# 

44/4#3 444 Al^^^-: efloi^^-o. LD( ^ 

-ir ^-Wfl^Rr 4 44 £"44, ^ 44 # «-yfl7l ^ Aj- 7 ] LD4 3 444 

^ ziei1s4 42 44-44iT ^2fl£f ^-4* 44 4444, #4 zL5fl = #^ 
^44 4§ 4444 4 s. i244^i ^4 ji4^^-4 444 ^44^r 47l 41 
44-444 ^-4 = 7> 4 €■ 4443^ 7>4ji, 44 m 4-412.4 444 ^44 
tt 44 42 44-444 ^4S7> 4 €■ 4443M- 7>4^ 41 QCSE 44#4 
^ 42 QCSE 44#4i- ^-ui^si Aj-7] LD( ^. ^ ^7), 4^471- 44^- 4 
344 4-t-44tt 444444S)- 2-1- ; 44 4^444 #34^ 4^1- ^3 
^4 Aj.7] Bf-^H^^si. s-t^ 4444 4447m £-.£44 4s ^ 

< I4 V $44; 44 4^444 #44^ 4Jl# "3 ^4 44 LD4 44# 44 
4^ 4-^44# #444 4-71 LD4 4444^- LD :e=4°14;-I- ^444 44 
LD«H14 #^4^ 44 44 ^ 44# 44447m 4* $-4. 
44A1, Aj-7] LDS.A-1 DFB LD SE^ DBR LD» Af-g-^- ^ ojcf. 
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n «a^>: 2002/1/30 



*1 



<41> [-^A]ofl 1] 

<42> £ 5a vfl^l £ 5b^r ^ofl n^-e- 4^ #3 3* H*^* ^^^>7l fl* S. 

<43> s. 5a^r QCSE #^#7H «y7 r s|fe wHo^ ^oj-ofl ^ i s °3)a1^. 

^ ^^]EBjo)cf. £ 5a!- QCSE ^3#7H ^o] ^A}^ 7 }-*Ia} 

tfl^ #7>7 r ^A>^ ofli^^. ^i5}a\ ^JEtfl^L o]^.^^ # 7 ]^ AlJ lj 

sjsfl s>q-si <g*l-*1^ fl-^iSHr ?!^, ^)A]#ofl o^sfl ^£)^r *)N*lfe- <£ 

<44> QCSE ^"^#71^: QCSECQuantum Confined Stark Effect)* <>]-§-*Rr <£*l-f 

^#7]» ^cf. QCSE ^"^#71^ £ p-i-n 
ol-f-o^ ^ oi^c-fl, o^Ho^ ^(reverse bias)-gr 917}^}^ nfl <£*I^- 
(dark current )7> 7^ &<>H <yA><2 -£ofl tfl^j. ^f^H nfl°- ^tj. 

. <^7H QCSE ^^#71^] #^#0.^0} ^^.o. ^ajo. s 
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InGaAs/InAlAs^- Qo] ti>£^]^ tr)^- (bandgapH ^-#^4 ^ ^713 

<45> QCSEft IS *^^}EHjol oj-ej- ^ ^-^^^ o] ^ f 

*M QCSE %^#7l^ ^ Aj-^ofl^s. £ 

5a4 Is o. ^ oj^dl, A, A', A'4 4 

ol^^ ^<y-ol 0V, 5V, 8VS. ^^1^- 4^4 ^*l7> 

**Hr 3* 1- &4. 44*1, QCSE #3#7HHo} 4£L 4^ QCSE 

€4. Mr, <^HB 4^ 44^r <9=*H-#4 44, -f#4 ^-§T ^*Rr # 
^ ^<H] 444 £ ^4. 
<46> £ 5b^ ^tl: ¥ 7fl4 QCSE %^#7H A^ t3>o]<^^ 0] 7 |. 

43* *fl4 Is ^Al^- *^ ^SilESjol^. ^MIHOJS., A]l QCSE M#4 ^ 
A}2 QCSE ^#7H -g^fl LDCLaser DiodeHH #44^ #4 4 
£4 71^4^" Ao°\)^] ^ 7fl^ ^ i^E^o] iE^>£|£^- *fll QCSE M#7] 
°\]^ 0V» ^7>*>J1 *fl2 QCSE ^3#7Hfe 4V# °J7HH ZLeflS B4 B' 
# ££r 344. 

<47> £ 5b# ^SS}^, /1 0 4 4 ^ *fll QCSE M#7l ^ ^12 QCSE #3#7H 

4 4^ ##^4 ^jx, ^4 #4^°J A ^14^ QCSE ^-^#7loi]A-l 

4-°-^ ^ff-7]- 4 /1 #4#°J A 2 °fl A i^ ^2 QCSE ^3#7HAi 
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<48> u}-eM, Al QCSE #3#7H>M uj-i^ ^"^^-71- *fl2 QCSE #3#7HH M- 

^lJL(feed-back signal )« J±vfl.lL, Xl2 QCSE #^#7H1^ u|_$.^ 

<49> £ 5ctt £ 5b°1H XI 1 QCSE #^#7H1 5V» Sl7>*fcil f afl2 QCSE #3#7l 

<50> ^A]^ ^%7}9\ <£*F?-#£] u| , ^ 

*fl^ M-^^l s¥ #:n. tf}°H^ ^^-a- ^sj-ai^i 3 -f* 

<51> ^-oj*}. t^o]^ ^oj-^- ol7].^sj- Si QCSE #3#7l^ ^27} Cj-STg £ 
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<52> [-gAH 2] 

DFB LDUOOHH #^>€ ^ ^1^-^-wfl 71(110)^1^ ^ 7fl^ $^£.3. 
T-HfM^lfesfl, OH- ^ s]-ul-^ ^2^-^71 (120)5. ^^^H ^ 7flS] 

ss u^^aH QCSE #71(130) ^ XI 2 QCSE #3#7l (140)5. 

<54> *fli QCSE #3#7l(130) ^ ^12 QCSE #^#7l (MOHtt ^^(150)-a- ^g- 

«1H a-Js. tf-E- €^ °j7"(-«>o> a-^s -f-^^* M-^HM, °1^> 

^Htt ZL ^-a^S-^ol i 5b o^. 7^V\JL ^z^H 7l#tbcf. 

<55> wlJE7l(200)fe XI 1 QCSE #3 #71(130) ^ Xl2 QCSE ^#7l 

(140HH f^Sl^ ^^SM: ti^H zl #^ £ 5b<HH 

^Ofr v}s\. £o) QCSE M#7l(130HH M-^rr ##ff-7l- X12 QCSE 
7l(140HH M-^-fe ^-^i^-licl- # ^-Mfe DFB LD(100HH 
#^sl£S. ^ji, z! tilcfl^ ^-r^l^r DFB UX100HH c| #^sl 
^ DFB LDQOOHH #^3^ -n-^l^l ^i=h 

<56> ^rSXH^lO)^ wlJ27l (200)^1^ #^£]ir ^IJl 

* ^^^V XU QCSE ^-^#71(130) ^ X12 QCSE %^%7] (140HH #^5)^ 
*1S 41- ^-fo^ DFB UXlOOHH #A>sl^ #0} ^1^} 
DFB LD(100)2] ^sW^i 1 }. 
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<57> DFB LDfe ^5L°\] ufl-f ■a^^Tfl sj-^-o] ^c-fl, o]* 

DFB LD^l ^S^sMl^Ctemperature-tunning coefficient)^ -t-^- 0 } ol 3.7}^ 
9.5 ~ lOGHz/rS. ^^^ SfltK 1550nm2] spg-i- 7l^o.S *M 1: ufl cfl^ 

0.1nm/°C7|- Qt)-(%3i7.}g.: J. H. Jang, S. K. Shin, H. Kim, K. S. Lee, J. 
Park, and Y. C. Chung, 'A cold-start TOM system using a synchronized etalon 
filter', IEEE photon, technol. lett., vol. 9, pp. 383-385, March, 1997). 

<58> ofl3ltfl, DFB LD( 100 H *\ #a> ^o) A q o\]*} A 2 ^^-^- °1* 

ir ^^1^ ^£^o^ ^-(210)1- DFB LD(100)^ ^JE* ifls^ 

JL, DFB LD( 100 H >H #A>s]^r ^r^l /*o°ti A i ^ i^— -S. ^^MItt 

DFB LD(100)^ ^^o_S.^ DFB LDUOOHH^l #^r#5l 3}-^-o] Aq ^. 

<59> QCSE #^#7](130, 140) ^r£°fl ^*fl QCSE #^#71(130, 140)^1 *f- 

4^ °1 ^ ^ iiAH.^ QCSE M #71(130, 140)^1 ^JE.* ^^^1-71] *fl# # 

^#7i ^£^1 ^^-(iso)^ *m*Hr 3*1 #4. 

<eo> 7>^7l(300)^ *fll QCSE #71(130) ^ *fl2 QCSE #7l (140HH # 

(310)^ 7K}7l(300HH #33^ ^ls^t4 7l§^# tiling ZL ^4 

» t^tr^. ^m^fl 7^71(300)^ ##ff-3M- €^^5- °lt #^ 

^Sj- alJil7l (310)3. ili-llJL #^^Sr «1 Ul7l(310)^ ol ^^.izl- 7 ] 
§#°*m(V ref )* til^trCf. 
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<6l> ^^^H^-(320)^ #3 #3 3" «1 5171(310)^^ 

♦ oj^y>o> 7R>7] (300)^1*1 #^£}^r ^1JL&°] 7)^^^ ^3. T^-fr ^-f' 

oflxr DFB LD(100)<HH #A>sl^ ^7l7> ^^>£^- DFB LD(IOO)^ ^^fi- 

^o. ^x\^ DFB LDU00HH #*>5)fe 

<62> DFB LD^ QCSE ^#71-1- nfl, ^ 

9X<Li& DFB LD^l £511- ^a]^ ^SJ-aI^JI, i£Sj-7> 5>*iL 

£ DFB LD^ ##3* <&^SM ^ 4# ^ 

<63> [^^1^1 3] 

<64> £ 70] ^ o.^ #<a_o S Ai DFB LD-fi- ^>-S-*m ^-t-» «fl3. #53^31, DBR 

LD«- A>-g-^ 3 S^- cf^. ^o) *VtK DBR LD21 #3 

s^^s^} DBR LD^I £r5L ^ <>HM DBR ^ ^71-^1 

£ M-Bl-Td-cf. ^^M, 4^^^ HlJH7l(200)<HM1 *fll QCSE ^-^#71(130) ^ 
*112 QCSE ^-^#71(140)^]^ ^€^-&°l M-^-g-* «*Kr DBR 

LD3 ^ DBR^-^1 °j7l-Sl^ tt^-t *lH*fl c > DBR LD^ 

7> sK v <#>§ 2}-!- °l»3m DBR ^~g-<i <?l7l-5l^ ^^Kg- 

<H*^ °1 ^^Mlfe £ 7<HH<>] ^i^H-^-(210) cflA]ofl s^J- 
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<65> 3-3*1, DBR LD3" QCSE #3#7l# ^3*>£# Xj , #3 #3 3-# €3-7> 

Stli^ DBR LD3 ^£7> ^^§>7fl -3-33^ #XHH DBR Jf*<H| 9j7>3^r 
^-g- S^*>^ 4^ SJr^SH^, ^3-7> SI o.^ DBR LD3 ^g^-fl- 

^ 2^}<X ^SKI^ €3". 

<66> [413X1 4] 

<67> £ 83 Tjo-ofl^ 27113 QCSE ^-^#711- ^1^^1 DFB LD3" ^3 

M-Bj-^cf. ol ^JfL #71^ ^XH^Hr DFB LD(802)3 ^IJl-g- 

Ufip^ ^O] 0>U)J1 % M-^-^- °l-§-^>7| Bfl^-Ofl ^3 #Ol 

3 &JL sf^-i: #3* *r &X1 ^ch £ 83 4^/%#^ ^s}- 3^£r, DFB 

LDC802), #3-£) M 71(804)3, XI 1 ^ XI 2 QCSE ^#7l#(806, 808 )<X ^^ 

301 ol^ol^l s^XM^S* 5.-^(800)3; €#-£1(8103, 810b), 3*j-(820a, 

820b), W1J2.71 (830), £5. X| <X 2) 3.(840), 1€ ^3-3(850), DFB LD ^ I=3-°l 

3(860)3. 5U3". 

< 68 > ^ 83 ^3"€3^ [^3X1 213- ^3", XI 1 £ X|2 QCSE M# 

711.(806 , 808)3- ^l^^l'?] DFB LD(802) 3-wfl7l (804)* ^33tl- ^^><=*1 

3-s ^013-. ol nfl ^-3^- A>#^ XI 1 ^ XI 2 QCSE ^3#7l#(806, 808)3 

QCSE7> £:5.X1 3«fl ^*>3 Xl-£-Xl 0^3 ^£1- *j-# «J3*W1 -R-3*fl 

^oj o> *V3-. 3 JSI71 (830)3.^-3 #^#^» ^ ^r£XH^l3-(840)3- 

l^l ^^71(850)7}- 3-^XH^^^- S.l-(800)3 £-5.* ^^*>X1 -fr*l*fl ^7l 

3*fl 3~§-^3-. DFB LD(802)3 3-^* *r SI XI 3° 
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3. ^-g-^lfHl S]^fi 4^ >j|o}*>^c> «j-cf. ##§H1 Cfl^fl^^ 

^ ^ &ou|- °^^§>7fl S*3^ ^ &7fl ^t*. £ 7^ ^1JL^°] DFB 

LD(802)«- DBR IDS. «>^- ^£ DBR LD^r ^^S>>fl -fr^l^A] DBR 

*)?\ 2i 7 i^ *r SlSLH^. ^t^JE 

^ ^ 5U^r QCSE ^-^#7l# ^ 7fl AV-g-^o.^.*] ^o_S. 31 

3 ^ Sflt*. SEth 71^4^ ^* QCSE #3#7H o]7>S)^ 

<70> ^o. ^. 7] ^Al^S-^nl *V^£]^ ^Ou] i tiVx^o} 7 | ^ A># vfl 

# £-°HM -g-#o] ^Al^- ^ofl ^Sfl € ^ ol 7 }^^ 
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11 

*U QCSE ^^#7l<4 A]2 QCSE %%%7}7} §>i4^ ^3H*1 

^^^l, o] nfl, ^-71 *fll QCSE ^3#7H tifolo^ 

* *fl £<H*]*r ^efll^, -S-71 a|]2 QCSE ^"^#7]oil ^^o] w} 

QCSE ^3#7HH #^5)^ %^7\ <#7] A]2 QCSE #^#7HH #33^r 
#fK!icf c| 3jL, ^"71 iHx>^i.cf ^4^3^]^ ^-7] *fl2 QCSE M#7H^ 

#*If}-7}- ^"71 *fll QCSE #^#7HH #3 3^ ^^^4 3 

*}<^, ^"71 *fll QCSE ^-^#7]<H1^ #^7} ci # T^ofl^ <#7). M 

oflA^ d ^4^0.5. ol^^^s. ^j7 ; ^-7] *fl2 QCSE #£#7HH 

2] 

2flS^ IS 3^=1* 7l§O.S <5H ^* 4^ 

SI- ^ . 
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3] 

»ll QCSE ^-^#7la1- *fl2 QCSE #^#7l^ ^ 
°H, ^"71 Till QCSE #3#7l<4 A2 QCSE #3#7H ^7>£]^ wM°l^ ^<y.o. 
>HS Cf^ 7j\^r ^SLS. ^ <£*m 

4] 

*lll*cM SM^l, #71 ^-^ 0 1 DFB LD J£^r DBR LD 9} 7 A^: s}^ 
5] 

*fll QCSE ^-^#7]Sf ^2 QCSE #3#7l7> ^-U)-^ ^oflA] #Af£]^ #o. 
o]^*}-:^, O] ttfl ^1-71 X)i QCSE %^#7]2]- ^7l *f|2 QCSE ^-^#7H]a-1 z]-z]- 

#33^ ^V^# 7)^&4 ulja^H, ^dff- ^V&<>1 ^71 71 

^ aim* ^smi *m ^# ^ *m <#^n 

6] 

31 °1 #a>^ ld; 

#7l LD°fl *| #^tt ^§"8: ^-f-S.^ tij-ojc^^ o] 
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^11 QCSE ^"^#71 ^ ^12 QCSE %^#7l; 

^7l *)U QCSE #3 #7] ^ *fl2 QCSE #3 #7HH #^£)xr #3lf?-3b8: ^ 

#7l ^^S}- «lS7HH Al^l- <y^^-o> # 7 1 afll QCSE % 

^#71 ^ ^12 QCSE #3#7HAi #^£]-cr ^-ff-SM >HS. 4# #7] 

^7l *fll QCSE %^#7] ^ ^12 QCSE #3#7HH ^#^-4 ^ 

« dl-§-*Rr *]JL#-i- #^Rr 7>^7l; 

4 7] 7} &i5}5m ^"71 LD4 ^^SM: £3H 71 -^-S^H ^ ; « 

^tilsr}c^ #71 LD^ #^S]^ #4 5)-# ^ 4711- <£^l7l^r 3* SLS. 

l^*} 7] 

9X°]*], ^"71 LD7> DFB LD91 3# ^iLS. *Rr 4-#/##3 
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8] 

Sl^H, S^o^s}- £r51*lH^ <$7) QCSE ^"^#71 7> 

^•71 ;*fl2 QCSE ^^#7l^.cf c] ^ ^frl- #^*Rr ^-f^l^ ^"71 ^£ 
1- -Sr^zi, n. ^^-6\)^ av 71 LD o} £-511- xfleli^- §fe o.s 

aiM^-gr #^>^- DBR LD; 

#7] DBR LD<HH #^>s]^ ^ 31^ £1^5.^ wl-ol^i 

A *HHfe A J-7l *fli =in^-7\ ^ e ^fr-Sbi: 7HJL, 

#7] JuI^iL^ SHMtt #7] *fl2 ^-2fl = 7> D) €• 

^ ^1 QCSE #*j#7l ^ >H2 QCSE %%%7); 

^■7} *fll QCSE ^-zj#7l * *fl2 QCSE *^#7H>H #^5)^ ^ 3 *\ 

^71 Sj-^^^l- H1j)171«11^ SJ^^°> -SM afll QCSE # 

^#7l * ^12 QCSE M#7lofl^1 #33^ ^-ff-SJM ^S. t}» ^-fofl^ ^71 
DBR LD4M #^>s)^ ^71 7l§s}-^* A o v 7) DBR LD^ DBR Jf£°fl 

$l7>3fe #^-«- ^J-o>^^ ^fl^o^; 
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#7] QCSE *H2 QCSE M#7HH #33^ #3Ht-3 
°fl cfl^>^ ^IJl^ #3*Hr 7>^7l; 

^71 7RV7loflAi fas)^ i^sl 7l§£M: ulS*H ^ ^« 
#3*Rr t^^Sf aliaL7l; 

-*7l #^^21- «1H7HA1 «9^^> ^71 7R>7HH %■ 

A o V 7] 7l§^ ^jg. Cfl- ^-foflfe ^7l DBR LD<M #*}S?^ 
^ 47l7> ^^r>£^- -8-71 DBR LD^I ^^ff-Sbfr ^SH^lfe #3 #3 3- 
XH^f;* ^T-al^H ^"71 DBR LD*1H #^3^- 4^ % *\}7}W: ^SM^l 

[^^8- io] 

*im*i^"§- ld, 

#7l U)oJ|>H #A>^ £-tifl*Kr % 4^ ^«fl7l, £ 

>8-7l % ^7) ^ >8-7l ld^ ^ ^eHH ^ <a^^-ji 

€■ %^ff-3M" 7>7,lJl > ^-71 JE^iLtf ^-4^ *HHfe ^71 *fl2 4^-^-^^ 
ZL£fl^7> d] €- %*Hf3M: 7Mfe *fil QCSE ^"^#71 g X| 2 QCSE %£^7] , 

# ^H]^ ^71 LD, # 43 ^«fl7l, WliS7)7> §>M-5. 
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-8-71 #^5]^ AlSl- «a^^> A oM LD^l 4^ *W*Kr ^ 

^-fM- #^*H ^-7) LD°fl SJ^H^lfe LD J=BK|^;» a o v 7 ] LD o|1a-] 

11] 

afllOlMI -8-71 LD7> DFB LD E£^ DBR LD<?1 3* ^■^°.S. s}- 

12] 

*)16*J-, ^19^- ^ ^10^- ^ Sl^^, #7] *fll QCSE 

7] 31 42 QCSE %%%7]7\ cf^- ^M-l-^ 
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[51 7] 
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